peptic-tryptic digestion of gliadin in a manner different from mucosal homogenates of guinea-pig and normal adult human jejunum.
PATIENTS AND METHODS
Jejunal mucosal specimens were obtained from three adult patients with untreated coeliac disease with the Crosby-Kugler intestinal biopsy capsule. In each instance the position of the capsule was checked radiologically and shown to be at, or just beyond the ligament of Treitz. The diagnoses of coeliac disease were well documented clinically and by laboratory tests. All three patients had previously had jejunal mucosal biopsies which showed severely flattened mucosa with abnormalities of the surface epithelial cells, histological findings characteristic of coeliac disease. Each of the three patients subsequently showed clinical improvement when treated with a gluten-free diet. Two normal human jejunal mucosal specimens, also obtained by peroral biopsy, were used as human control material. Each biopsy specimen was weighed and homogenized by hand with 05 ml. of isotonic saline and 0 5 ml. of 5 % glucose. The specimens were of comparable weight (35-50 mg.). Guinea-pig jejunal mucosa was obtained by rapidly removing the small intestine from freshly killed adult guinea-pigs, opening the intestine, washing the mucosal surface with cold isotonic saline, blotting gently with filter paper, and scraping off the mucosa with the edge of a glass slide. Homogenates were prepared which contained 50 mg. of mucosa per millilitre of the isotonic saline-5% glucose solution. All of the preparative procedures were performed at 4°C.
A preparation of gliadin , the alcohol-soluble fraction of wheat gluten, was first tested for toxicity by instillation experiments reported elsewhere (Pittman and Holub, 1965) . Peptic-tryptic digestion of heat denatured gliadin was carried out with twice-recrystallized pepsin2 and crystalline trypsin2, using the methods of Frazer et al. (1959) , except that NH4HCO, was used to achieve an ' Digestion maps ('fingerprints', peptide maps) were prepared as follows. First, an appropriate quantity of the mixture was subjected to electrophoresis3 at 40 volts/cm. for 90 minutes in a volatile buffer (pyridine, 0 4 % and acetic acid, 0-8 % in water: pH 4-4) on Whatman 3MM paper strips suspended in white spirit as coolant. After being dried ovemight at room temperature in a fume cupboard, the strips were sewn on to large sheets of Whatman 3MM paper and a second dimension run as a descending chromatogram in butanol: acetic acid:water (12:3:5) for 16 hours (Smith, 1960) . After they had again dried, the chromatograms were dipped in 0-2 % ninhydrin in acetone and left overnight at room temperature to develop. Subsequent heating at 90°C. for one hour failed to bring up additional spots.
Further resolution of the neutral band of peptide spots was accomplished by cutting out the neutral band of an undeveloped duplicate two-dimensional digestion map and sewing it to another large sheet of Whatman 3MM paper. This was then run as a descending chromatogram in phenol:ammonia:cyanide (Smith, 1960) and was also developed with ninhydrin. RESULTS SUBSTRATE DIGESTION MAPS Two-dimensional digestion maps of the peptic-tryptic digested gliadin substrate (substrate maps) showed both discrete spots and a neutral band of poorly resolved spots. There was also diffuse ninhydrin-positive material about the spots in the neutral band (Fig. la) . Good resolution of the spots in the neutral band was obtained with the third dimension (Fig. lb) Two-and three-dimensional digestion maps obtained using jejunal mucosal homogenates from the three patients with untreated coeliac disease were identical and were unlike both the digestion maps obtained from normal human and guinea-pig jejunal mucosal homogenates (Figs. 3a and 3b) . Spots which were present in the substrate map had disappeared and new spots were present. When the coeliac disease mucosal digestion maps were compared with those of the normal human and guinea-pig mucosal homogenates, it was found that there was less clearing of the diffuse ninhydrin-positive material in the region of the neutral band and that spots which were present in the normal were absent in the coeliac digestion maps. Neither of the two yellow spots was present in the coeliac maps.
DISCUSSION
These studies indicate that under in-vitro conditions homogenates of normal human and guinea-pig jejunal mucosa digest peptic-tryptic peptides of gliadin in a manner different from homogenates of similar mucosa obtained from patients with untreated adult coeliac disease. The failure of the coeliac disease mucosal homogenates to liberate detectable quantities of proline from the gliadin peptides is of special interest because of the suggestion that the gliadin peptides which are toxic to patients with coeliac disease contain this amino acid (Krainick and Mohn, 1959) . Although these findings may reflect a basic, primary abnormality of peptidase activity in coeliac disease jejunal mucosa, it is possible that the abnormality, like the intestinal mucosal disaccharidase deficiencies found in the disease (Plotkin and Isselbacher, 1964; Lifshitz, Klotz, and Holman, 1965) , is secondary to as yet undetermined causes. Further study is required to determine if the abnormalities observed are related to a general decrease of peptidase activity, if they are present in coeliac disease jejunal mucosa that has regenerated following treatment with a gluten-free diet, and if they are reflected in abnormalities of digestion maps of non-toxic dietary proteins predigested with pepsin and trypsin and used as substrate with coeliac disease jejunal mucosal homogenates.
CONCLUSIONS AND SUMMARY
Multidimensional digestion maps ('fingerprints', peptide maps) of peptic-tryptic digests of gliadin were prepared using combinations of high-voltage electrophoresis and paper chromatography. The gliadin peptides were used as substrate for further digestion with homogenates of guinea-pig, normal human, and untreated coeliac disease jejunal mucosa. 
